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Indian Standard

COMPARISONOFINDIANANDOVERSEAS STANDARDSFORIRON CASTINGS
PART ( I GREY IRON CASTINGS

First Revision )
FOREWORD
0.3 This standard is the first in series and covers the comparison of Indian and overseas standards for grey iron castings. 0.3.1 This comparison includes Indian ( IS ), International ( IS0 ), British ( BS ), German (DIN ), French ( AFNOR ), Israel ( SI ), Russian ( GOST ), Swedish ( SIS ), American ( ASTM ), Italian ( UN1 ), Czechoslovakian ( CSN ), and Japanese ( JIS) sta'ndards for grey iron castings. . 0.4 The comparison represents the position with regard to Indian &f:&ainternational ( IS0 ), British ( BS ), . ( DIN ), French ( AFNOR ), Israel ( SI ), Russian ( GOST ), Swedish ( SIS ), American ( ASTM ), Italian ( UN1 ), Czechoslovakian ( CSN ) and Japanese (JIS ) specifications existing at the time of publication.

0.

0.1 This Indian Standard ( Part I ) ( .First Revision) was adopted by the Indian Standards Institution on 24 November 1978, after the draft finalized by the Cast Iron and Malleable Cast Iron Sectional Committee had been approved by the Structural and Metals Division Council. 0.2 This standard was first published in 1966. The Sectional Committee has decided to revise the standard because most of the overseas standards covered have been revised. 8.2.1 The Indian Standards Institution has formulated specification for different types of iron castings used in the industry. It was, therefore, decided to publish comparison on Indian and overseas standards for various types of iron castings in separate parts so as to facilitate users and manufacturers to take full advantage of it.

1. SCOPE 1.1 This standard ( Part I ) compares grey iron castings included in IS : 210-1978* with International ( IS0 ), British ( BS ), German ( DIN ),

French ( AFNOR ), Israel ( SI ( GOST ), Swedish ( SIS ), American Italian ( UN1 ), Czechoslovakian ( Japanese ( JIS ) standards ( see Table

), Russian ( ASTM ), CSN ) and 1 ).

*Specification for grey iron castings ( third

recision j.

3

TABLE

I

GOMP~ON

OF INDIAN

AND OVERSEAS (Chu8 1.1 )

STANDARDS

ON GREY

IRON

CASTINGS

C~IUNTI~Y/
INTERNATIONAL ORQANIZATION

STD
DESIGNATION

GRADE

SEOTIONAL
THIOKNESS or CASTINO (mm)

DIA GT TEST BAR (mm) (5)

TENSILE

BENDING

BRINELL

STRENQTH STEENGTH Min Min MPa MPa ( kgf/mmz) (kgf/mme )

HARDNESS r-----h----~ HB Br;tng

TRANSVERSE TEST
Transverse Rupture Distance Between Supports (mm) (11)

Min'
(kg)

a ( kgf/mm2 ) (10)

StrezpMin

DAFLECTION Min (mm)

CHEMICAL COVPOSITION

(1)

(2)

(3)

(4)

(6)

(7)

(3)

(9

(12)

(13)

Grades Compaxnble

to FG 150 of IS -

: 2181978
t-----Optional----4 -

INDIA IS0

IS: 210-1978 ISO/R 1851961

FG 150

-

30

150 100 ( 10) 150(15)

130 to 180 -

:50 up to 9.5 >9%0 19 > 19 to 29.6 >29.6 to41.3 >41*3 338

1

-

-_ -

UK

BS 1452:
1961

10

15.2
22.2 30.5 40.6 53.3

173( 17.3)
165( 16.5) 157 ( 15.7) 150 ( 15.0) 142 (14.2) lOO( 10) 220 (23) 180(18)

-

P

-

-

1

442 744 1 700 2 767

195

303 294 284 273

313 (32.3)
( 31.3 ( 30.4 ( 29.4 ( 28.3

1 ) ) )

305 457 457 610

229

-

WEST GERMANY

DIN 16911964

GG-10
GG-15

-

30.0
13 ;:

-

330 (34)L 310(32)* -

-

q

FRANCE

NF A32-lOI1965

Ft 10 Ft15 10

-

30 13

lOO(l0) lSO( 15)

-

-

-

-

-

-

T

ISRAEL

SI 67-1973

15 -

fi
-

45

loo(lO)
180 150 110 120 ( 12 ) 150 ( 15) 180 ( 18 )

1
-

1
143-229 163-229 170-229

-

1

-

1

900 400 600 900 300 &

iit

-

-

-

--~
USSR GOST 14121954 CI( Cq CII 12-28 15-32 18-36 -

320 300 270 =

,2:00;:;,' 350 ( 36 )

-

in 600 in 300 mm mm 6 2 8 2.5 8 2.5

q
-

-

-___-. _---

-0 110 0 I I5 -

.`;~~111~115

SIS 110 1 IOand 14011151976 ASTM A4u- 1976 _~~~_______. UN1 50071969

3.5-7.5 >7..5-i5 > 15-30 > 30-50 3.5-7.5 >7,5-15 > 15-30 > 30-50 4 to >8 to >15to30 >30 to >45 to 4 to >8 to >l5 to >30 to >45 to 8 15 45 80 8 15 30 45 80

22.4 22.4 _______ :: GO 90 \: 60 90 15 20 30

100 150-250

-

100-180 130-190

7

--

-_ -

-

Specified

( see Note 3)
-

_______ USA

20 .\ 25 .\ C 10

138 172 160 ( 16) 100(10) 200 (21) 150 ( 15) 130(13) 150 130 100 70 50 200 180 150 120 100 lOO(l0) 190(19) 170(17) lSO(l5) 130(13) In case values the original

____-.__ 1

215 175 225 185 165

-

-

-

-

ITAL,Y

G 15

-

-

-

-

-

______ CZECIIOSI.OVAKIA CSN 4224 lo1974 4224 IO are specified specification
Si

150-210 130-190 120-180 1 IO-170 loo-160 170-230 150-210 140-200 130-190 120-180

-

CSN 4224 l51974

4224 15

:o" 30
45 60 30 13 z: 45

-

,JAPAN

-(:IS,C 5501-

FC 10 FC 15

4 to50 4 >8 >15 >30 to to to to 8 15 30 50

NOTE 1 -The

is specified

valltes given in the table and the original values arc given the detailed rcquircrnents

are in MPa. in parentheses. of a standard,

in any other should

unit

in the

relevant

standard,

its

equivalent

in

MPa

NOTE 2 -For

be referred. Mn percent
PMLU SMMaZ

Cerl

C
percent

peccent

percent

percent

0 110 0 115 *Transverse strength

4.3-4.7 4.1-4.5 is the average value. ( Continued)

TABLE Cnur;~r KY/ INTEIIN,\`I'JONAI. STI)

1

COMPARISON
SECTIONAL THICKNESS OF CASTINQ

OF INDIAN
DIA CZT TEST

AND OVERSEAS BENDINQ

STANDARDS Bn1Nm.L
HAn;;gNEss

ON CREY
r-------h-----7-

IRON

CASTINGS

-- Contd DPBLEC-7
TION

GRADE

DIWI~XATION

T&NSILP STREX;TIX MPn

TRANSVERSE TEST Breakmg Load, Transverse Rupture Stress, Min MPa (kgf/mmr) (10) Distance Between Supports ( mmr ) (11)

CHEMICAL
COAIPO-

STI~&ZN;TH lVlPZl

Min
(mm)

SITION

OILQANI-

Z;\TJON

(mm)

BAR (mm) (5)

( kgf/mm?

)

( kgf/mmz

)

h4in
(kg)

n (12) (13)
Y

(1)

(2)

(3)

(4)

(6) Comparable 200 220 200 (20)

(7)

(8)

(9)

s

Gradeo INDIA IS

to FG 200 and FG 220 of IS : 210-1978

: 210-1978

FG200 FG 220 20

-

z: 30

-

160-220 180-220 -

~--_-----_--_~p~~~~~~_-_-----_~ ~---_--_---_~p~~~~~~---_--_--_~
-

-

5

IS0

ISO/R 1961

185-

UK

BS 1452 1961

:

12

69.5 >9.5 to 19 > 19 to 29.6 >29.6 to41.3 >41.3 c9.5 >9*5 to 19 > 19 to 29.6 >29*6 to41.3 >41*3 -

15.2 22.2 30.5 40.6 53.3 15.2 22.2 30.5 5y.t

205 (?0.5) 197 (19.7) 189fl8.9) 181 (18.1) 173 (17.3) 242 (25.2) 226 (23.6) 210 (22.0) 203 (21.3) 200 (20.5) 270 (28) 220(23) 200 160 (20) (16) ZOO(20) -.

1 -

-

220 499 839 1928 3 152 256 569 934 2 154 3551

354 343 333 324 313 413 393 373 363 354

(36.4) (35.3) (343) (33'4) (32.3) (42.3) (40.3) (38.3) (37.3) (36.4)

229 305 457 457 610 229 305 457 457 610 1 -

Not Specified

-

14

Not Specified

-

*
13 20 45 30

1 1

WEST GERMANY FRANCE

DIN 16911964

GG-20

q

400 (41)* 380 (39)* 350 320 (36)+ (33)*

z -

-

q
-

NF A32-1011965 SI 67-1973

Ft20

-

9

-

-

-

ISRAEL

20

:: 45

230 200 160 200 (21)

-

170-241

-

390 360 330 -

400 600 900 > 600 300 3"

-

USSR

GOST 14121954

cy

21-40

-

-

390 (40)

-

-

SWEDEN

;;7ss140 128-

0120

-

-

200-300

-

160-210

-

-

-

-

Specified ( see Note 3 )

USA

ASTM A48-1976 UN1 50071969

30A

-

22.4

207

-

-

-

-

-

-

ITALY

G 20

3.5 to 7.5 >7*5 to 15 >15to30 >30to50 4 to 8 >8 to 15 >15 to 30 >30 to 45 >45to80 >80 to 120 4to8 >8 to 15 >15to30 >30to50

15 30 60 90

250 (26) 200 (20) 150 (15) 120 (12) 250 230 200 165 145 120 230 (24) 210 (22) 200 (20) llO(17)
In case values the original

,-

235 205 175 155 200-260 180-240 160.220 150-210 140-200 130-190 255 Max 235 Max 223 Max 217 Max
specified in any should

200 450
900

= -

-

P = percent s = percent 0.5 Max 0.15

CZECHOSLOVAKIA

CSN 4224201974

4224 20

:"o :: 60 90 .:03 30 45

-

-

-

-

Max

JAPAN

.`1;Is: 5501-

FC20 (Grade3)

= are

-

$:o"
4.5 6.5
its equivalent

in MPa

-

2000
other unit be referred. Mn

in the relevant standard,

NOTE 1 -The
is specified NOTE 2 NOTE

values given in the table are in MPa.
values are given in parentheses. of a standard, requirements

and the original

For the detailed Grade

specification

3-

Ceq / ,. YO1' e/oc + yJ + -y

C percent
3.3-3.6

Si percent
2.4-1.8

P*wzx

percent
O-6-0.8

percent
0.35

SMar percent
0.15.

0 120
*`Transverse strength is the average

3.9-42 value.

TABLE
COUNTRY/

1

COMPARISON SECTIONAL TIIICKNESS OFCASTINQ (mm)

OF INDIAN DIA CZT TEST BAR (mm)

AND OVERSEAS BENDING STHENOTH Min MI5 ( kgf/mme

STANDARDS

ON GREY

IRON CASTINGS

-

Confd DEFLECTION
Min

..
GHEiWCAL COMPOSITION

bf

INTENNATIONAL
OItOANIZATlON

STD IhsxuNATIOX

GRADE

TENSILE STRENOTW MUI MPa (kgf/mm?)

BRINELL THASSVERSE TEST HAI:I)NESS ,---------A-------7 Distance HB Breaking Transverse Between Rupture Load, Stress, Min Supports Min ) MPa (mm) ( kg 1 ( kgf/mmg )

(mm)

(3)
Grades INDIA IS0 IS Comparable 260 240 (25)
to FG 260 of IS : 210-1978

(10)

(11)

: 210-1578
185-

FG 260 35

-

30 30

-

180-230 -

c-----Optional----

+ -

lSO,`R 1961

UK

BS l-&j?

:

17

1961

g9.5 3,9.5 to 19 > 19 to 29% 129% to 41.3 >41.3 -

15.2 22.2 30.5 40% 53.3

290 273 258 242 226 320 270 240 210

(30.0) (28.3) (26.8) (25.2) (23%) (33) (28) (25) (21)

--

_-

292 653 1 034 2 445 3 937 -

473 453 433 414 393

(48.3) (46.3) (14.3) (4F4j (40.3)

229 305 457 457 610

2.28 3.30 5.08 4.06 5.59 -

-

WEST GERMANY

DIN 1964

1691-

GG-25

:o" 30 45 9

q
-

450 (46)* 410 (42)* 380 (3Y)* -

z I-

FRANCE

NF A32-1011965 SI G7-1973

Ft 25

240 (25)

ISRI\III,

25 )15

8 to 15 to 30 >30 -_

20 30 45 -

280 250 210 230 (24)

-

-

460 4'0 390 -

400 600 900

-

-

USSR

GOST 14121954 SIS 140 I?.~1976 >\SThf .\48-1976

cq2.l-j.4

430 (44)

170-241

-

72 300 J 600

-

SWEDEi

0 125

-

-

250-350

-

180-230

-

-

-

-

Specified ( see Note 3 ) -

US.1

35 x

-

22.4

241

-

-

-

-

-

-

_IThLY

-__
UNI 50071969 G25 3.5 to 7.5 >7.5 to 15 >15 to 30 >30to50 4 to 8 >8 to 15 >15to30 >30 to45 >45to80 >80 to120 4 to 8 >8 to 15 >15 to30 >30to50 15 2 90 15 :8 45 60 90 300 280 250 220 195 170 270 250 240 210 (28) (26) (25) (22) _250 220 195 170 220-280 200-260 180-240 170-230 160-220 150-210 269 248 241 229 Max Max Max Max x 1 1 1 z --

__--_ -. P=O*5 percent Max s=o*15 percent Max

CZECHOSLOVAKIA

CSN 4224 251974

4224 25

JAPAN

FC 25

:"o 30 45

220 550 1000 2 300

-

z 5 7

-

NOTE 1 -The values given in the table are in MPa. is specified and the original values are given in parentheses. NOTE 2 -For NOTE 3 the detailed requirements of a standard,

In case

values

are specified

in any other

unit

in the relevant

standard,

its

equivalent

in

MPa

the original C percent

specification Si percent

should

be referred.

Grade

Ceq %Si + ----i---4 3.7-4.0 %P 2

Mn percent

PMax

SUM

percent

percent

%C 0 125 *Transverse strength is the average

3.2-3.5

2.1-l-5

0.6-08

0.25

0.15

value.

( Continued)

TABLE GOUNTnY/ INTERNATIONAL

1

COMPARISON SECTIONAL THICKNESS OF CASTINQ (mm)

OF INDIAN DIA ET TEST BAR (mm) (5)

AND OVERSEAS

STANDARDS BRINELL HMIDXESS HB

ON GREY

IRON CASTINGS

-

~~hf DEFLECTION Min (mm) CHRhSUICAL CcUPOSITIcx

OROANIZATION

STD DESXQNATION

GRADE

TENSILE STRENQTH Min MPa ( kgf/mm* )

BENDING STIWNQTR Min MPa ( kgf/mm* )

TIXAKSVERSETEST c-------A--------? Distance Breaking Transverse Between Rupture Load, Supports Stress, Min Min MPa (mm) ( kg )

( W/mm* 1
(10)

(1)

(2)

(3)

(4)

(6)

(7)

(8)

(9)

(11)

(12)

(13)

Grades Comparable INDIA IS: 210-1978 FG 300 30 300 -

to FG 300 of IS : 210-1978 ___ 180-230 -.-+_ _-_____Optional-----+

IS0

ISO/R 1961

185.

30

-

30

290 (30)

-

-

-

-

-

-

-

UK ;;

BS 1452: 1961

20

(9.5 >9*5 to 19 >I9 to 29.6 >29*6 to 41.3 >41.3

15.2 22.2 30.5 40.6 53.3

336 321 305 290 273

(34.6) (33.1) (31.5) (30.0) (28.3)

-

-

329 737 1 22.5 2 789 4 522

532 (54.2) 513 (52.3) 492 (50*2) `1iS (48.3) 4.53 (4.b.3)

229 305 457 457 610 __-..~-

2.54 3.81 5.84 4.83 6.35

_.._- _---

WEST GERMANY

DIN 16911964

GG-30

-

:: 45

320 (33) 290 (30) 250 (26)

= -

-

-

470 (48!* 410 (45j*

1 -

-

-

FRANCE

NF A32-1011965

Ft 30

-

9

290 (30)

-

-

-

-

-

-

-

ISRAEL

SI 67-1973

30

-

z 45 -

330 300 260 270 (28) 310 (32)

470 (48) 5 10 (52)

170-241 187-255

-

480 450 )

4ofi 600 900 :g

3 If 3 !,

--

USSR

COST 14121954

CII 28-48 Cq 32-5?

-

1 300 j 600

----~---.__-_____._~__ SWEDEN SIS 140 lYO1976 0130 --300-400 _____ -____.. 200-250 . ..--- _--- - -^.. .- ..-- --1-1 --..I_.. Sprcificsd ( .tcesutc 3 ) ____. -_-_______,_______ --

USA

ASTM 48-1976

A-

40A 45A G 30

3.5 >7,5 >I5 >30 to 7.5 to 15 to30 to 50

22.4 22.4 15 30 60 90 20 30 45 60 90 20 30 45

276 310 -

-

-

-

-

P = 0.30 petScan\`;`;" percent Max

ITALY

UN1 50071969

2G(30) 260 (27) 200 (21) 330 300 270 245 215 300 (31) 290 (30) 260 (27)

1 -

2% 215 190 220-280

CZECHOSLOVAKIA

CSN :`g'?t 30-

4224 30

8 to 15 >15 to30 >30to45 >4Sto80 >80 to 120

-

200-260 190-250 ;;c$44

1 -

=

-

JAPAN

J,;IS6G 5501-

FC 30

8 to 15 >15to30 >30 to 50

-

269 Max 262 Max 248 Max

550 1100 2600

-

-

3.5 5.5 7.5

-

In case values are specified in any other unit in the relevant NOTE 1 -The values given in the table are in MPa. is specified and the original values are given in parentheses. NOTE 2 NOTE 3 For the detailed Grade requirements Ceq %C + 0 130 *Transverse %Si _+%p 4 3.5-3.7 of a standard, the original C percent 2 3-l-3.3 l-8-1.3 o-7-0.9 specification Si percent should be referred. Mn percent

sfandard,

its equivalent

in MPa

PMMar
percent

SYU
percent

0.15

o-10

strength is the average value.

( Continued )

TABLE
COUNTRY/ (NTERNATIONAL ORQANISTD DESIGNATION

1

COMPARISON
SECTIONAL THICKNESS OF CASTINa

OF INDIAN
DIA 1 CZT

AND OVERSEAS

STANDARDS
BRINELL HARDNESS

ON GREY

IRON CASTINGS

-

Chnkf
DEFLECTION CHEMICAL COYPO-

m ..
3 u Q,

GRADE

TENSILE STBENQTE Min

ZATlON

(mm)

TEST BAR
(mm)

MPa ( kgf/mms

hfin MPa ) ( kgf/mms)

BENDINQ STKIWGTH

HB

r---Breaking

TRANSVERSE TEST ___--h_---_~ Transverse Distance

Load, Min
( kg )

Rupture Stress, Min
MPa ( kgf/mm2)

Between
supports (mm)

Min (mm)

SITION ?
x n Y I

(5) Gradea
IS: 210-1978 185FG350 35 -

(6) Comprrable to FG 350 of IS : 210-1978 .

(10)

(11)

INDIA IS0

30
30

350
340 (35)

207-241

~------Opti~na~-------+
____~__ 365 592 (G0.2) 573 (58.3) 552 (56.2) 513 532 (52.3) (54.2) 229 305 457 457 610 2.54 3.81 5.84 4.83 6.35

-

ISO/R 1961

UK

BS 1452: 1961

23

<9*5 >9*5 to 19 >19 to 29.6 >29.6 to 41.3 >41.3

15.2 22.2 30.5 53.3 40.6

384 (39.4) 368 (37.8) 352 (36.2) 321 (34.6) 336 (33.1)

1 -

-

823 1 374 5 3 097 130

;s

WEST

DIN

1691-

GG-35

-

GERMANY

19b4

-

z:
45

370 (38) 340 (35)
300 (31)

z
-

530(54)*
500 (51)*

-

-

-

z
-

-

FRANCE

KF A32-1011965 SI 67-1973

Ft 35

-

9

340 (35)

-

-

-

-

-

-

-

ISRAEL

3.5

-

20 30 45 -

380 350 310 340 (35)

-

197-269

-

5% 510 -

400 600 900 1 300

3 9

-

USSR

GOST 14121951

CY 35-56

550 (56)

J 600

-

SW1:DT.N

SIS 140 1351976

0135

-

-

350-450

-

220-260

-

-

-

-

Specified ( w Note 3 ) -

us:\

ASTM A411-1976

50 A

-

22.4

345

-

-

-.

-

-

ITALY

UN1 5997. 1969

G-35

3.5 to 7.5 >7*5 to 15 >15to30 >30to50

15 30 60 90

340 $5) 310 (32) 260 (27)

= -

255 235 210

r -

z -

L z 1

CXZ~~O-

WA

CSN 35z::

4224 35

.>I5 8 to to 30 15 >30 to 45 >45 )80 to 80 to 120

30 20 45 66 90

980 E 295 265

230-290 210-270 209-260 190-256 180-246

-

--

=

=

P-925 PeSyrn; percz Ea Max

-

JAPAN

Jl'ss2

5561-

PC 35

)30 1Sto30 to50

45 30

269 277 Ma* &fox

2900 1200

-

-

;;

1

NOTE 1 -The values given in the table hs specified and the original valuer are given

are in MPa. In case values in parentheaes. of a standard, the original C percent

are rpecitied specification Si percent

in any other unit in the relevant should be referred. Mn percent

standard,

its equivalent

in MPo

NOTB2 -For
Novn 3 -

the detailed

requirements Cccl

Grade

G
*Tranwerse

%c+y+yt
0135 rtrength 33-35 h the average value.

PY.X percent

SMa% percent

30-32

1.5-1.1

0%1.0

910

610

( continurd)

TABLE 1 COMPARISON OF INDIAN AND OVERSEAS STANDARDS ON GREY IRON CASTINGS COUNTRY/ INTERNATIONAL ORQANIZATION STD DESIGNATION GUDE SECTIONAL THICKNESS
OF CASTDIA c:k

Contd
DEFLECTION

TENSILE STRENGTH

BENDING STRENGTH

BRINELL HARDNESS

TRANSVERSE TEST ------h-----7

ING' (mm)

TEST BAR (mm) (5) 30

Min
MPa ( kgf/mms )

Min
MPa ( kgf/mmZ )

HB

Breaking
Load,

Transverse
Rupture Stress, Min MPa ( kgf/mm* ) (10)

Distance
Between Supports (mm) (11)

Min
(mm)

CHEMICAL COMPOSITION

Min
( kg

1

(1) INDIA

(2) IS: 210-1978

(3)

(4) -

(6) 400

(7) -

(8) 207-270

(9) c-

(12)

(13)

Grades Comparable FG 400

to FG 400 of IS : 210-1978

Optional651 (66.1) 631 (64.1) 612 (62.2) 592 573 (60.2) (58.3) 530 (60)' 560 (57). 229 305 457 457 610 -

+ 2.54 3.81 5.84 483 6.35 -

-

IS0 UIi

ISO/R 1851961 BS 1452 : 1961

40 26

c9.5 >9.5 to 19 >19 to 29.6 >2y4y341*3

30 15.2 22.2 30.5 53.3 40.6 30 45 13

390 (40) 431 (44'1) 415 (42.5) 400 (41.0) 3!4 308 (39.4) (37.8) 390(40) 350 (36) 390 (40)

-

-

4Q1 905 1519 5 3 474 682

-

WEST GERMANY FR.4NCE

DIK 16911964 NF A32-1011965 SI 67-1973 GOST 14121954

GG-40

-

-

Ft 40

-

-

ISRAEL USSR

40 Cq 38-60

-

:: -

go" 370 (38) 590 (60) 207-269

-

600 570 I ]

600 900 300 600 -

3 9 its equivalent in AIPa

SWEDEN US.\

SIS 140 1401976 ASTM A48-1976 -

0 140 55A 60 -

-

22.4 22,4 -

400-500 379 414 -

-

-

-

-

ITALY
CZECHOSI,OV;\-

-

-

-

-

-

-

-

-

KI:\ J:\l'AN standard,

?\TOTI1 -The values givrn in the tahlc are in MP.1. In c3w values are spzcifi-d in any other unit in the relevant is s;)ccified and the original values ar.: giveu in pnrenrhcws. NOTE 2 -For the detailed rcquircms:nts or a standard, th 1original specification should be referred. *`l'ransvcrst: strcnzth is the averaw value.
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